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DETAILED ACTION 

Claims 22-24, 28-33, and 39-59 are presented for examination 

Applicants' amendment filed 12/10/2007 has been received and entered into the 
application. Accordingly, claims 22, 32, 40-41, 49, 52, 55, and 57-58 have been amended. 

Applicants' arguments have been fully considered but they are not deemed to be 
persuasive. Rejections and/or objections not reiterated from previous Office Actions are hereby 
withdrawn. The following rejections and/or objections are either reiterated or newly applied. 
They constitute the complete set presently being applied to the instant application. 

Response to Arguments 

Applicant's arguments filed 12/10/2007 have been fully considered but they are not 
persuasive. Applicant submits the following arguments with respect to the 35 U.S.C. 102(b) 
rejection of claims 22-24, 28-29, 32, 39, 42-44, and 47 as being anticipated by Greer (WO 
85/01871). 

Firstly, Applicant refers to the Rule 1.132 Declaration of Dr. Sheldon Greer, filed 
February 26, 2007, wherein Dr. Greer asserts that those skilled in the art would not have believed 
that administration of CldC and tetrahydrouridine (H 4 U) without a pre -treatment with PALA, 
FdC, 4-N-methyl FdC, or FdU, followed by radiation treatment would have been a successful 
method of tumor treatment. However, WO 85/01871 explicitly teaches a method of sensitizing 
neoplastic tissue to radiation comprising the administration of 5-chlorodeoxycytidine (5-CldC) 
co-administered with tetrahydrouridine (Abstract). According to one aspect of the invention, 
patients having tumors requiring radiation therapy are administered, preferably on a slow release 
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basis, 5-chloro-2'-deoxycytidine and/or 5-chloro 2'-halo-2'-deoxycytidine. The deoxycytidine 
compound is preferably administered with a deamination inhibitor, preferably tetrahydrouridine, 
for a period of time until amounts sufficient to sensitize tumor tissue to radiation are present in 
the tumor tissue (page 3, lines 4-14). The reference thus explicitly teaches administering a 
combination of 5 -chloro-2' -deoxycytidine and tetrahydrouridine to a patient having a tumor 
about to undergo radiation therapy. In fact, Claims 1-4 of the WO document explicitly recite 
methods of sensitizing "susceptible neoplastic tissue" to radiation by administering the instantly 
claimed compounds . Although pretreatment with an inhibitor of pyrimidine biosynthesis (e.g., 
the agents excluded from the methods instantly claimed) is also disclosed in the reference as an 
optional method, it is clear that Greer also unequivocally teaches administering a combination of 
5 -chloro-2 '-deoxycytidine and tetrahydrouridine so as to sensitize tumors to radiation therapy 
(page 3, lines 4-14), thus anticipating the claimed methods. 

Secondly, Applicant argues that it is an "unexpected finding" of the present application 
that CldC + H4U alone at higher doses could result in effective amounts of CldUMP and CldU in 
tumors without the need for modulation. While it may be true that this mechanism was not 
known before the filing of this application, the fact remains that WO 85/01871 explicitly teaches 
administering CldU + H4U prior to radiation as a radiation sensitizer. Further, WO 85/01871 
teaches that when CldC is administered with H4U, CldC should be converted preferentially at 
the tumor site to CldUMP in human tumors possessing high levels of deoxycytidine kinase and 
dCMP deaminase (page 9, lines 16-28). WO 85/01871 goes no to provide a typical irradiation 
experiment involving i.p. injection of CldC + H4U every 8 to 10 hours in a 30 to 36 period (page 
10, lines 4-6). Thus, while pretreatment with PALA, FdC, 4-N-methyl FdC, or FdU prior to 
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CldC + H4U may be a preferred embodiment of the invention of WO 85/01871, the fact remains 
that the reference teaches that CldC + H4U is useful to sensitize tumors to irradiation. 

Accordingly, the Examiner is not persuaded that WO 85/01871 does not teach a method 
of sensitizing tumors to radiation comprising administering CldC + H4U. The rejection is 
maintained for the reasons of record and is reiterated below. With respect to the 35 U.S.C. 103 
rejections set forth in the previous Office Action, the Examiner refers to the above discussion 
because Applicant only traverses these rejections with respect to the teachings of WO 85/01871. 

Claim Rejections - 35 USC § 112 (1 st Paragraph) 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 22-24, 28-3 1, 43-46, 49-5 1, and 55-56 are rejected under 35 U.S.C. § 1 12, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains 
subject matter, which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This is a New Matter rejection necessitated by 
Applicant's amendments to claim 22. 

Regarding the requirement for adequate written description of chemical entities, 
Applicant's attention is directed to the MPEP §2163. In particular, Regents of the University of 
California v. Eli Lilly & Co., 119 F.3d 1559, 1568 (Fed. Cir. 1997), cert, denied, 523 U.S. 1089, 
1 18 S. Ct. 1548 (1998), holds that an adequate written description requires a precise definition, 
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such as by structure, formula, chemical name, or physical properties, "not a mere wish or plain 
for obtaining the claimed chemical invention." Eli Lilly, 119 F.3d at 1566. The Federal Circuit 
has adopted the standard set forth in the Patent and Trademark Office ("PTO") Guidelines for 
Examination of Patent Applications under the 35 U.S. C. 1 12.1 "Written Description" 
Requirement ("Guidelines"), 66 Fed. Reg. 1099 (Jan. 5, 2001), which state that the written 
description requirement can be met by "showing that an invention is complete by disclosure of 
sufficiently detailed, relevant identifying characteristics," including, inter alia, "functional 
characteristics when coupled with a known or disclosed correlation between function and 
structure..." Enzo Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 316, 1324-25 (Fed. Cir. 2002) 
(quoting Guidelines, 66 Fed. Reg. at 1 106 (emphasis added)). Moreover, although Eli Lilly and 
Enzo were decided within the factual context of DNA sequences, this does not preclude 
extending the reasoning of those cases to chemical structures in general. Univ. of Rochester v. 
G.D. Searle & Co., 249 Supp. 2d 216, 225 (W.D.N.Y. 2003). 

In the instant case, claim 22 has been amended to recite the limitation wherein 5-chloro- 
2'-deoxycytidine and tetrahydrouridine are administered in amounts "effective to produce 
elevated levels of CldUMP and CldU" in a tumor. No support was found in the originally filed 
disclosure for such a limitation in the claims. While the specification indicates that CldUMP is 
"formed from CldC" (page 5, [0053]), there is no disclosure in the specification that 5-chloro-2'- 
deoxycytidine and tetrahydrouridine are administered in amounts that produce "elevated levels 
of CldUMP and CldU" in a tumor. The originally filed disclosure only provides support for 
administering 5-chloro-2'-deoxycytidine and tetrahydrouridine are administered in amounts that 
"sensitize" a tumor to radiation. 
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Accordingly, the amendment to claim 22 as introduced in Applicant's response filed 
12/10/2007 introduces new matter into the claims. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. § 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 22-24, 28-29, 32, 39, 42-44 and 47 are again rejected under 35 U.S.C. § 102(b) as 
being anticipated by Greer (WO 85/01871; Published May 9, 1985). 

Instant claim 22 recites a method of "achieving tumor control and improved irradiation 
efficacy" comprising two steps. First, a patient is administered CldC and tetrahydrouridine 
(H4U) in amounts effective to produce elevated levels of CldUMP and CldU in a tumor. Second, 
the patient is exposed to an effective level of radiation delay the growth of said tumor. 

Greer teaches a method of sensitizing neoplastic tissue to radiation comprising the 
administration of 5-chlorodeoxycytidine (5 -CldC) co-administered with tetrahydrouridine (H 4 U) 
(Abstract). Further, Greer teaches that when CldC is administered with H 4 U, CldC should be 
converted preferentially at the tumor site to CldUMP in human tumors possessing high levels of 
deoxycytidine kinase and dCMP deaminase (page 9, lines 16-28). The reference thus explicitly 
teaches step one of the instant claims. 

The invention of Greer provides therapeutic materials and procedures for treating solid 
tumors using X-ray or gamma ray, beta, neutron and other radiation sources (page 2, lines 10- 
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15). According to one aspect of the invention, patients having tumors requiring radiation therapy 
are administered, preferably on a slow release basis, 5-chloro-2'-deoxycytidine and/or 5-chloro 
2'-halo-2'-deoxycytidine. The deoxycytidine compound is preferably administered with a 
deamination inhibitor, preferably tetrahydrouridine, for a period of time until amounts sufficient 
to sensitize tumor tissue to radiation are present in the tumor tissue (page 3, lines 4-14). The 
reference thus explicitly teaches administering a combination of 5 -chloro-2' -deoxycytidine and 
tetrahydrouridine to a patient having a tumor about to undergo radiation therapy. 

The slow release formulations of Greer anticipate the limitations of instant claim 24. 
Low concentrations of tetrahydrouridine are taught to protect the nucleoside analogs from 
systematic catabolism whereas with high concentrations of tetrahydrouridine, CldC "should be 
converted preferentially at the tumor site to CldUMP in human tumors possessing high levels of 
deoxycytidine kinase and dCMP deaminase (page 9, lines 20-28). Claims 1-4 of the WO 
document explicitly recite methods of sensitizing "susceptible neoplastic tissue" to radiation by 
administering the instantly claimed compounds . Although pretreatment with an inhibitor of 
pyrimidine biosynthesis (e.g., the agents excluded from the methods instantly claimed) is also 
disclosed in the reference, it is clear that Greer also unequivocally teaches administering a 
combination of 5 -chloro-2 '-deoxycytidine and tetrahydrouridine so as to sensitize tumors to 
radiation therapy (page 3, lines 4-14). While such therapy may be enhanced by co- 
administration with an inhibitor of pyrimidine biosynthesis, the fact remains that 5 -chloro-2 '- 
deoxycytidine and tetrahydrouridine are alone effective to sensitize tumors to radiation when 
administered without such an inhibitor of pyrimidine biosynthesis. 
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The instantly claimed methods only require that a tumor be sensitized to radiation when a 
patient is administered 5-chloro-2'-deoxycytidine and tetrahydrouridine followed by an effective 
level of radiation. It is clear from the Greer reference that administration of 5-chloro-2'- 
deoxycytidine and tetrahydrouridine is effective to sensitize tumors to irradiation. As such, 
Greer clearly anticipates the claimed method of treating tumors comprising sensitizing tumors to 
radiation by administering 5-chloro-2'-deoxycytidine and tetrahydrouridine and exposing a 
patient to an effective level of radiation. 



Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 30-31 and 40-41 are again rejected under 35 U.S.C. § 103(a) as being obvious 
over Greer (WO 85/01871; Published May 9, 1985) in view of Shepherd et al. (Cancer, 1992, 
vol. 70, pages 2250-2254, Abstract). 

Greer teach as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does 
not explicitly teach the use of yttrium-90 as a radiation source. 

However, Shepherd et al. disclose that yttrium-90 microspheres have been used in the 
treatment of primary hepatocellular carcinoma (Abstract). 

Thus, the instantly claimed methods wherein the radiation source comprises yttrium 90 
needles would have been prima facie obvious in view of Shepherd et al. who teach that yttrium- 
90 is a radiation source used in the treatment of cancer. The skilled artisan would be imbued 
with at least a reasonable expectation that yttrium-90 would be a viable source of radiation in the 
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treatment methods of Greer. The motivation to use other radiation sources is clearly found in 
Greer, who teaches that radiation can be from "other radiation sources", aside from those 
explicitly disclosed (page 2, lines 10-15). 

Claims 33, 45-46, 48, 50-51, 53-56 and 58-59 are rejected under 35 U.S.C. § 103(a) as 
being obvious over Greer (WO 85/01871; Published May 9, 1985). 

Greer teach as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does 
not explicitly teach the treatment of the specific tumors {e.g., lung, prostate, breast, etc.) recited 
in the instant claims. The reference also does not explicitly teach the treatment of tumors 
resulting from gene silencing. 

However, given the broad teachings of Greer as discussed supra, the skilled artisan 
would reasonably expect that the methods of sensitizing tumors to irradiation as taught in Greer 
could be predictably used to treat tumors of different organs. It is recognized in the art that 
radiation therapy is a useful, predictable treatment of tumors of different origin and etiology. As 
such, the skilled artisan could readily apply the methods of Greer to patients having tumors in 
different organs or arising from a different natural or environmental cause. 

Claims 49, 52 and 57 are rejected under 35 U.S.C. § 103(a) as being obvious over Greer 
(WO 85/01871; Published May 9, 1985) in view of Nagatake et al. (Cancer Research, 1996, vol. 
56, pages 1886-1891). 

Greer teach as applied to claims 22-24, 28-29, 32, 39, 42-44 and 47, supra. Greer does 
not teach the treatment of a tumor associated with hypermethylation. 
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However, Nagatake et al. disclose that hypermethylation of DNA is recognized as a 
consistent molecular change in human cancers, including lung cancer (page 1886, left column, 
first paragraph). 

Thus, the instantly claimed methods of treating tumors associated with hypermethylation 
of nucleic acids would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made. Greer discloses a method of sensitizing neoplastic tissue to 
radiation comprising the administration of 5-chlorodeoxycytidine (5-CldC) co-administered with 
tetrahydrouridine (H 4 U) (Abstract). Nakatake et al. disclose that altered DNA methylation may 
play a role in the oncogenesis of human neoplasms, including lung cancer. The skilled artisan 
would be imbued with at least a reasonable expectation that the methods disclosed in Greer could 
be used to treat tumors associated with hypermethylation of nucleic acids because the Greer 
reference is clearly not limited to the treatment of any particular tumor of specific etiology. 
Further, the skilled artisan could predictably use irradiation to treat any tumor regardless of 
etiology. Such methods of treating tumors with irradiation arc commonplace in the art of 
treating cancer. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES D. ANDERSON whose telephone number is (571)272- 
9038. The examiner can normally be reached on MON-FRI 9:00 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ardin Marschel can be reached on 571-272-0718. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James D Anderson/ 
Examiner, Art Unit 1614 
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Supervisory Patent Examiner, Art Unit 1614 



